INTRODUCTION
Medical residents are at the forefront of patient care in many healthcare institutions and thus an integral part of ensuring safe and efficient handoffs. Recent studies have shown that an increase in patient handoffs directly contributes to increased adverse medical events. 1, 5 Implementation of an innovative standardized handoff procedure minimizes medical errors without significantly disrupting workflow. 6 The purpose of this study was to prospectively assess the belief that a standardized handoff procedure at our institution would improve resident satisfaction while decreasing adverse events.
METHODS
Residents were asked to track non-lethal adverse events for 6 weeks, which could have been prevented with a more efficient handoff, e.g., an inappropriate altered mental status workup on a patient with known dementia that was not documented and not conferred in the handoff. We then created a standardized handoff procedure with specific details that needed to be conveyed during the handoff. These details included an updated summary of the patient's medical problems and reason for admission, recent patient events (e.g., procedures, change in hemodynamic stability), baseline mental status or cognitive functioning, illness severity (stable, Bwatcher,^or sick), an action list for what needed to be done overnight, and lastly a contingency plan for any perceived events that could occur overnight (e.g., broadening antimicrobial coverage for potentially septic patients). Adverse events were tracked and categorized again after the intervention for another 6 weeks. Previous handoff studies were used to calculate an appropriate sample size. Resident satisfaction with the quality of handoffs for 6 weeks before and after the intervention among Internal Medicine residents on the inpatient medicine service at our university hospital was collected using a three-question survey of satisfaction as rated on a 5-point Likert scale.
RESULTS
After initiation of a standardized handoff method, residents were more satisfied with the quality of patient handoffs while covering teams felt more confident managing patients (Table 1 ). There was a significant reduction in adverse events in three domains of communication (patient summary, illness severity, and action list), but not in the other domains (satisfaction with the patient's summary, list of events, and contingency planning; Table 2 ).
DISCUSSION
After implementing a standardized handoff procedure, we saw an increase in resident satisfaction with written and verbal handoffs as well as confidence in residents' ability to care for patients during transitions of care in the inpatient setting. We also found a decrease in non-lethal adverse events in three domains (patient summary, illness severity and action list), with a trend towards improvement in all six domains.
In an era where metrics such as length of stay, infection control parameters, and readmission rates play important roles, it is important to develop systems that streamline the patient's hospital course. There is increasing data that standardizing handoffs and improving transitions in care are imperative to ensure patient safety. Optimizing the handoff process has become a national priority and training programs are obligated to teach learners the skills necessary to ensure safe and efficient transitions in care. [2] [3] [4] Our study limitations include being a single study site and being inadequately powered for three of our outcomes, outcomes that had potentially clinically meaningful decreases. In addition, we did not collect information on unnecessary time spent finding patient information or resources expended performing unnecessary tests. It is likely, based on the decrease in adverse events, that we could have had meaningful improvements in clinical efficiency.
Many institutions are opting for advanced electronic software solutions to help streamline their handoff process, however in our study, we show that by training clinicians on a simple conceptual framework, we can improve satisfaction as well as patient outcomes. Given the increasing importance of improving patient handoffs in all aspects of their medical care, we suggest applying a similar framework to minimize gaps in patient care and reduce the burden on the healthcare system. Standardizing handoffs has the potential to positively impact healthcare. 
